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Effectiveness of a Faith-placed Cardiovascular Health Promotion Intervention for
Rural Adults
Abstract
Introduction: Cardiovascular disease (CVD) is the leading cause of mortality in the US. Further, rural US
adults experience disproportionately high CVD prevalence and mortality compared to non-rural.
Cardiovascular risk-reduction interventions for rural adults have shown short-term effectiveness, but longterm maintenance of outcomes remains a challenge. Faith organizations offer promise as collaborative
partners for translating evidence-based interventions to reduce CVD.
Methods: We adapted and implemented a collaborative, faith-placed, CVD risk-reduction intervention in
rural Illinois. We used a quasi-experimental, pre-post design to compare changes in dietary and physical
activity among participants. Intervention components included Heart Smart for Women (HSFW), an
evidence-based program implemented weekly for 12 weeks followed by Heart Smart Maintenance (HSM),
implemented monthly for two years. Participants engaged in HSFW only, HSM only, or both. We used
regression and generalized estimating equations models to examine changes in outcomes after one year.
Results: Among participants who completed both baseline and one-year surveys (n = 131), HSFW+HSM
participants had significantly higher vegetable consumption (p = .007) and combined fruit/vegetable
consumption (p = .01) compared to the HSM-only group at one year. We found no differences in physical
activity.
Conclusion: Improving and maintaining CVD-risk behaviors is a persistent challenge in rural populations.
Advancing research to improve our understanding of effective translation of CVD risk-reduction
interventions in rural populations is critical.
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ABSTRACT
Introduction: Cardiovascular disease (CVD) is the leading cause of mortality in the US.
Further, rural US adults experience disproportionately high CVD prevalence and mortality
compared to non-rural. Cardiovascular risk-reduction interventions for rural adults have shown
short-term effectiveness, but long-term maintenance of outcomes remains a challenge. Faith
organizations offer promise as collaborative partners for translating evidence-based interventions
to reduce CVD.
Methods: We adapted and implemented a collaborative, faith-placed, CVD risk-reduction
intervention in rural Illinois. We used a quasi-experimental, pre-post design to compare changes
in dietary and physical activity among participants. Intervention components included Heart Smart
for Women (HSFW), an evidence-based program implemented weekly for 12 weeks followed by
Heart Smart Maintenance (HSM), implemented monthly for two years. Participants engaged in
HSFW only, HSM only, or both. We used regression and generalized estimating equations models
to examine changes in outcomes after one year.
Results: Among participants who completed both baseline and one-year surveys (n = 131),
HSFW+HSM participants had significantly higher vegetable consumption (p = .007) and
combined fruit/vegetable consumption (p = .01) compared to the HSM-only group at one year. We
found no differences in physical activity.
Conclusion: Improving and maintaining CVD-risk behaviors is a persistent challenge in
rural populations. Advancing research to improve our understanding of effective translation of
CVD risk-reduction interventions in rural populations is critical.
Keywords:
Rural, faith-based organizations, physical activity, nutrition, health
promotion, cardiovascular disease
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INTRODUCTION
Approximately one out of every three deaths in the US is caused by cardiovascular disease
(CVD), making it the leading cause of death (Mozaffarian et al., 2016). Residents of the rural US
experience disproportionately high CVD mortality rates compared to non-rural, with age-adjusted
rates of 280.2 and 248.3 deaths per 100,000, respectively (Singh & Siahpush, 2014). Further, CVD
is the leading contributor to excess rural mortality, accounting for 24% of this rural-urban lifeexpectancy gap (Singh & Siahpush, 2014). These disparities can be attributed in part to modifiable
lifestyle factors, such as poor nutrition habits and inadequate physical activity (PA) (Meit et al.,
2014; Singh & Siahpush, 2014).
Like other US states, Illinois shows considerable health disparities between rural and nonrural residents. The rural southernmost seven (S7) counties of Illinois experience particularly high
rates of CVD risk factors compared to Illinois overall. This region, home to 67,190 residents over
2,003 square miles (U.S. Census Bureau, 2016), comprises Alexander, Hardin, Johnson, Massac,
Pope, Pulaski, and Union counties and is considered primarily non-metropolitan based on the 2010
Rural-Urban Commuting Area Codes (U.S. Department of Agriculture, 2016). According to the
2010 Behavioral Risk Factor Surveillance System (BRFSS), among S7 adults, 47% have been told
they have high blood cholesterol (38% in Illinois), 34% have been told they have high blood
pressure (27% in Illinois), 12% have been told they have diabetes (9% in Illinois), and 71% are
overweight or obese (62% in Illinois) (Illinois Department of Public Health, 2017).
Best practices for CVD risk reduction interventions in rural communities include ensuring
accessibility and promoting sustainability, which can be facilitated by collaboratively
implementing programs in community-based settings and building on community strengths and
the existing community infrastructure (Melvin et al., 2013; Rodrigues, Ball, Ski, Stewart, &
Carrington, 2016). Collaborative implementation research is also beneficial for enhancing
intervention relevance, efficacy, and tailoring (Minkler & Salvatore, 2012). In addition, evidencebased interventions (EBIs) that incorporate behavior-change theory such as goal setting, selfmonitoring, and increasing self-efficacy, have demonstrated effectiveness in improving nutrition
and PA behaviors related to CVD risk and CVD outcomes (Artinian et al., 2010; Greaves et al.,
2011; Rodrigues et al., 2016). Tailoring EBIs for specific population groups, including rural
communities, is essential for effective research translation (Artinian et al., 2010; Rodrigues et al.,
2016). However, maintaining long-term health outcomes remains a barrier in CVD risk reduction
(Rodrigues et al., 2016).
In rural communities, non-traditional partners such as churches may be ideal for CVD risk
reduction interventions because they are often acceptable and accessible to residents, interventions
may be endorsed by church leaders, and interventions can build community capacity to address
health needs (Schoenberg & Swanson, 2017; Yeary et al., 2011). Rural, faith-placed interventions
have also shown promise in improving behavioral and health outcomes in rural populations in the
short term (Thomson, Goodman, & Tussing-Humphreys, 2015); however, evidence around longterm effectiveness of faith-placed interventions is limited. In practice, intervention tailoring for
implementation within churches requires a balance between fidelity to ensure effectiveness and
flexibility to meet community needs (Allen, Linnan, & Emmons, 2012).
As an evidence-based example using a tailored implementation approach, we assessed a
rural, faith-placed CVD risk reduction intervention tailored to improve outcomes among women
in the S7 counties of Illinois through a collaboration among the local health department, a
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community coalition, 12 S7 churches, and an academic research center. We implemented two
intervention components in all 12 churches: Heart Smart for Women (HSFW), a 12-week
evidence-based program implemented in a group setting (Khare, Koch, Zimmermann, Moehring,
& Geller, 2014), followed by Heart Smart Maintenance (HSM), a 24-month, church-led
maintenance intervention intended to maintain health behaviors by building upon community
strengths. Originally implemented as a stand-alone intervention (Khare et al., 2014), HSFW was
adapted for this intervention to include the HSM component based on previous research suggesting
a need for a post-intervention maintenance program to support long-term health outcomes. HSFW
was also modified for S7 women based on a comprehensive community assessment focused on S7
women’s health in which churches were highlighted as important community resources and a
critical source of women’s social support (Zimmermann et al., 2015).
This study examines the effectiveness of the adapted intervention in improving behavioral
outcomes related to physical activity and nutrition over one year for participants in HSFW only,
HSM only, and both HSFW and HSM.
METHODS
Setting
To address the health needs among women in Illinois’ rural S7 region, we developed a
coalition among the local health department (LHD) serving the S7 counties, an academic research
center, and several community and health service agencies. In 2010-11, the coalition implemented
a comprehensive community assessment focused on S7 women’s health (Zimmermann et al.,
2015). Among the findings were that women face multiple barriers to engaging in healthy
behaviors due to the physical environment and cultural factors. Simultaneously, the assessment
identified community assets to help to mitigate these barriers. The assessment highlighted churches
as important community resources, critical sources for women’s social support, and ideal settings
for health promotion activities. The coalition recommended offering health promotion initiatives
in places where women already gather and that allow women to support one another, and churches
were deemed ideal for this purpose.
Based on community assessment findings and previous success with Heart Smart for
Women (HSFW) (Khare et al., 2014), we planned the Heart Smart intervention for implementation
in local churches, with a focus on achieving long-term health outcomes. We adapted HSFW,
originally implemented as a stand-alone program, to include the maintenance component (Heart
Smart Maintenance, HMS) based on our previous research suggesting a need for a postintervention maintenance program to support long-term health outcomes.
The partner LHD identified interested churches throughout the S7 region, and with the
academic partner, visited interested churches to meet with church representatives (e.g., pastors,
church staff, parish nurses) to discuss the intervention, study, time commitment, and to answer
questions. Of the 14 churches approached, 12 agreed to participate in the intervention, including
hosting HSFW implementation and planning and implementing HSM sessions. Participating
churches received funding to implement HSM along with support and technical assistance. We
implemented the Heart Smart intervention from February 2012-August 2016.
Approach
Heart Smart for Women (HSFW). HSFW is an evidence-based lifestyle change program,
developed by The Cooper Institute and delivered by a trained interventionist in 12 weekly, oneJournal of Health Disparities Research and Practice Volume 12, Issue 6, Winter 2019
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hour sessions to groups of 15-20 women (Carpenter, Finley, & Barlow, 2004; Dunn et al., 1998;
Dunn et al., 1999; Khare et al., 2014). Using constructs from Social Cognitive Theory and the
Transtheoretical Model, HSFW provides information and skill-building for improving and
sustaining healthy dietary habits and PA behaviors (Bandura, 1998; Prochaska, Redding, & Evers,
2002). Group session topics included goal setting, sharing successes and struggles, facilitated
discussions on specific aspects of behavior change such as time management and finding social
support, and discussions on nutrition and PA topics. For this intervention, trained interventionists
from the LHD facilitated HSFW in each of the 12 partner churches.
Heart Smart Maintenance (HSM). Partner churches were expected to implement one HSM
session each month for two years after the HSFW ended. Groups were designed to encourage and
support HSFW participants in maintaining behavior change adopted during the HSFW intervention
sessions. Recognizing social support as a critical component of maintaining behavior change
(Bandura, 1998; Zimmermann et al., 2015), we designed HSM to build upon and expand social
support networks developed during HSFW as a means of support (Van Dyck et al., 2011). Thus,
we encouraged HSFW groups to continue meeting via HSM, and invite additional individuals who
could contribute and/or benefit from support, such as women who were unable to commit to the
monthly HSFW program, HSFW participants’ partners, and other interested church members.
Therefore, some HSM groups included men.
The HSM structure was based on an ecological approach, which considers both individual
concerns and the needs and assets of the communities in which participants live, work, and worship
(Sallis, Owen, & Fisher, 2008). At each church, we recruited members who served as liaisons with
the Heart Smart staff and implemented HSM within their churches. With guidance from
intervention partners and technical assistance from LHD staff, each coordinator developed HSM
activities based on the needs and interests of participants such that monthly sessions were
community specific and culturally relevant. Sessions covered topics related to HSFW (e.g.,
nutrition, PA, blood pressure, stroke), and other health and wellness topics relevant to participants
(e.g., breast cancer, osteoporosis, complementary and alternative medicine). Sessions included
lectures, discussions, demonstrations, and hands-on activities. Groups often used local resources
for HSM sessions, including local health care providers invited as guest speakers, community
walking paths, and local events. Table 1 describes the number of HSM sessions implemented per
church and examples of topics with session formats.
Study Design
We used a quasi-experimental, pre-post design to compare changes in behavioral outcomes
among participants in three intervention groups: HSFW (short duration, high frequency); HSM
(long duration, low frequency); and HSFW+HSM (short duration, high frequency followed by
long duration, low frequency) to assess the following hypotheses: (i) participants in the HSFW
(regardless of HSM participation) will show long-term (one-year) improvements in behavioral
indicators as compared to participants in the HSM-only program; and (ii) HSFW participants who
engaged in the HSM program will show greater improvements in long-term (one-year) behavioral
outcomes relative to HSFW participants who did not participate in HSM.
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Table 1: Heart Smart Maintenance Session Example Topics/Formats by Church (n=12
churches)
Church

Number
of HSM
Sessions1

1

18

2

15

3

13

4

14

5

6

7

22

23

23

HSM Session Topic and Format Examples
Topic
• Fruit and vegetable smoothies
• Bowling at local bowling alley
• Walking video
• Healthy eating presentation
• Outdoor walk
• Tai Chi discussion and practice
• Heart health
• Laughter yoga practice
• Complementary and Alternative
Medicine
• First Aid and CPR Certification
• Stress management presentation
• Stretching presentation &
demonstration
• Walk at the zoo with pedometers
• Depression presentation
• Healthy cooking demonstration
• Healthy eating bingo game
• Relaxation exercises
• Exercises for work or home &
healthy smoothies
• Walking video
• Exercise benefits and risks
• Stress management presentation
• Seated physical activity
techniques & healthy trail mix
• Benefits of gratitude, &
journaling for healthy living
• Stroke awareness
• Heart disease presentation, &
fostering motivation with “vision
boards”
• Healthy eating when dining out
• Relationship between dental
health and heart disease
presentation
• Multiple ways to be physically
active
• Healthy eating on a budget
• Breast cancer
• Food labels & recipe
modifications
• Walk at the shopping mall

Format
• Hands-on activity
• Hands-on activity
• Hands-on activity
• Guest speaker
• Hands-on activity
• Discussion & hands-on activity
• Discussion
• Hands-on activity
• Discussion & hands-on activity
• Guest instructor & hands-on
activity
• Guest speaker
• Guest speaker & hands-on activity
• Hands-on activity
• Church speaker (Pastor)
• Guest speaker & hands-on activity
• Hands-on activity
• Hands-on activity
• Hands-on activity
• Discussion & hands-on activity
• Discussion
• Guest speaker
• Discussion & hands-on activity
• Discussion
• Discussion
• Guest speaker/facilitator & handson activity
• Discussion
• Guest speaker
• Hands-on activity
• Hands-on activity
• Guest speaker
• Guest speaker & hands-on activity
• Hands-on activity
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• End-of-life decision-making and
planning
• Croquet
• Heart health
• Stroke and hypertension
awareness & smoothie bar
• Zumba
8
21
• Kickboxing
• Healthy holiday eating
• Visit to local fitness center
• Local physical activity resources
• Weight maintenance
• Healthy potluck
9
23
• “Know your numbers,” &
safety/fall prevention
• Bone density screening and
osteoporosis
• Healthy cooking
• Stress awareness and control
10
15
• Healthy breads
• Outdoor walk
• Diabetes
• Salt risks and hidden salt
• Self-esteem
11
21
• Antioxidants
• Portion control
• Stretching video
• Healthy eating bingo
• Massage
12
14
• Safe medication disposal
• Healthy snacks
• Emotional eating
Abbreviation: HSM, Heart Smart for Women
1
Maximum sessions implemented per church = 24

• Guest speaker
• Hands-on activity
• Guest speaker
• Discussion & hands-on activity
• Hands-on activity
• Hands-on activity
• Discussion & hands-on activity
• Hands-on activity
• Discussion
• Discussion
• Discussion & hands-on activity
• Discussion, hands-on activity, &
guest speaker
• Guest speakers & hands-on activity
• Discussion
• Discussion
• Hands-on activity
• Hands-on activity
• Presentation
• Discussion & hands-on activity
• Guest speaker & hands-on activity
• Discussion
• Presentation by HSM participants
• Hands-on activity
• Hands-on activity
• Hands-on demonstration
• Discussion
• Discussion
• Discussion

Participants
We recruited S7 adults using flyers and announcements at churches, newspaper
advertisements, and the local health department website. All 12 churches implemented both HSFW
and HSM. HSFW was open to adult, English-speaking women in the S7 region. HSM was open to
adult, English-speaking men and women from the same region. The Institutional Review Board of
the University of Illinois at Chicago approved this research. All participants provided written
informed consent prior to data collection.
For the purposes of analysis, we classified participants into one of three groups based on
their engagement in one or both intervention components (Figure 1): (i) the short-term, highfrequency-only group, HSFW-only, included those who attended HSFW sessions only; (ii) the
low-frequency-only group, HSM-only, included those who attended HSM sessions only; and (iii)
the integrated group, HSFW+HSM, included those who participated in both HSFW and HSM.
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Figure 1: Heart Smart for Women and Heart Smart Maintenance Flow Diagram

Adult women attending HSFW
orientation session and assessed
for eligibility
n = 161
HSFW Implementation
(12 weeks)

Month 0:
HSFW Start

Month 12:
HSFW 1-year
follow-up

Months 16-18:
HSM 1-year
follow-up

HSM Implementation (24 months)

Months 4-6:
HSM Start &
Recruitment

EXCLUDED (Total = 14):
• Ineligible (< age 18), n = 1
• Refused to participate, n = 13

Total recruited and completed
baseline instruments
n = 147

Total HSFW
who did not
participate in
HSM
(HSFW
Only)
n = 58

Total HSFW
who
participated
in HSM
(HSFW +
HSM)
n = 89

Lost to
follow
up
n = 34

Lost to
follow
up
n = 19

Outcome data
available for
analysis
n = 24

Non-HSFW adults attending HSM
sessions 1, 2, or 3 and assessed
for eligibility
n = 60

Outcome data
available for
analysis
n = 70

Total recruited and completed
baseline instruments
(HSM Only)
n = 60

Lost to
follow up
n = 23

Outcome data
available for analysis
n = 37

Abbreviations: HSFW, Heart Smart for Women; HSM, Heart Smart Maintenance

Data Collection
Study participants completed self-administrated paper surveys at baseline (all groups),
post-intervention (HSFW-only and HSFW+HSM), and one-year from baseline (all groups). At
baseline and post-intervention, research staff from the local health department administered and
collected surveys in person and collected one-year follow-up surveys by mail. Participants
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received a $10 gift card as an incentive for completing follow-up surveys. To reduce loss to followup, we mailed reminders two weeks before and after sending one-year follow-up surveys. Those
who failed to respond to follow-up surveys were also contacted by phone and/or mailed an
additional reminder. There were no intervention group differences between women in the HSFWonly and HSFW+HSM groups at baseline and post-intervention (p > .05). Given this, we report
only changes in outcomes from baseline to one year.
Dietary Habits. We administered the National Cancer Institute (NCI) Fruit and Vegetable
All-Day Screener (National Cancer Institute, 2018), which uses frequency of consumption and
portion size for nine food items, including fruit, salad, potatoes, beans, and juice, to calculate total
daily fruit and vegetable consumption. We converted reported amounts of fruits and vegetables to
cup equivalents using 2005 MyPyramid definitions. Reliability and validity have been previously
established (Thompson et al., 2002).
Physical Activity. We used the seven PA questions from the 2001-2009 Behavioral Risk
Factor Surveillance System (BRFSS) questionnaire (Centers for Disease Control and Prevention,
2018), which asked participants to self-report the frequency and duration of moderate and vigorous
physical activities. These questions were used to determine the participants’ weekly moderate and
vigorous PA minutes, and subsequently categorized as to whether they met or did not meet the
2008 recommended PA guidelines for adults (i.e., 150 minutes of moderate activity, 75 minutes
of vigorous activity, or an equivalent combination) (Physical Activity Guidelines Advisory
Committee, 2008). Questionnaire reliability and validity have been previously established (Yore
et al., 2007).
Participant Characteristics. At baseline we collected participant sociodemographic
information, including age, race, ethnicity, education, marital status, employment status, and
income.
Data Analysis
Statistical analyses were completed using SAS software, Version 9 (SAS Institute Inc.,
Cary, NC). For participants with missing PA data (13%, n = 17), we used intervention-groupspecific means of variables for imputation. For those missing income information (17%, n = 22),
we fitted a logistic regression model for a dichotomous income variable (greater or less than
$35,000), with marital status, number of people in the household, and educational status as the
predictors, and used the model to impute missing values for the income variable (Yuan, n.d.).
To compare intervention group differences from baseline to one year from baseline, we
used linear regression models for fruits and vegetables consumed and log binomial regression
models for meeting weekly PA guidelines. Covariates included variables that were different by
intervention group or related to changes in outcome variables (i.e., gender, race, marital status,
employment status, and income). Given the collinearity between employment status and income
as well as the gender differences present due to study design, analytic models only included race,
marital status, and income. We accounted for clustering at the church level using Generalized
Estimating Equations models with an exchangeable covariance structure for fruits and vegetables
consumed and an independent covariance structure for meeting weekly PA guidelines (Hanley,
Negassa, Edwardes, & Forrester, 2003).
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Models included an interaction term representing data collection time point by intervention
group, allowing us to assess differential effects on outcomes from baseline to one-year follow up
based on intervention group. We considered statistical test results significant at α = .05.
RESULTS
The current analysis includes participants who completed both baseline and one-year
follow-up instruments (63%, n = 131, Table 2). Overall, the mean participant age was 60.5 years
(SD ± 14.3). The majority of participants were female (92%, n = 120), white (79%, n = 104),
married or living with a partner (66%, n = 86), and retired (51%, n = 67). Additionally, the majority
had no children under age 18 living at home (87%, n = 114), had greater than a high school
education (80%, n = 105), and had greater than $35,000 annual household income (57%, n = 75).
By design, the HSFW and HSFW+HSM groups had no male participants. There were no
demographic differences between groups other than gender (p < .01). At baseline, the HSM-only
group reported greater mean daily vegetable consumption compared to the other two groups (p =
.01) (Table 2). The only difference between respondents and non-respondents was in the HSMonly group where non-respondents were significantly younger than respondents (61.1 ± 15.2 vs.
53.0 ± 15.9, p = .01).
Dietary Habits
Descriptively, there appeared to be intervention group differences in fruit + vegetable
consumption across time (Table 3). The adjusted change in mean fruit + vegetable consumption
from baseline to one year for the HSFW-only, HSM-only, and HSFW+HSM groups were
respectively, -1.04, -0.03, and +0.19 cups. Our regression models found a statistically significant
interaction for the comparison of changes across time for HSFW+HSM and HSM-only groups (p
= .01), but not for the comparison of changes across time for HSFW+HSM and HSFW-only groups
(p = .66). When comparing fruit and vegetable consumption separately, we found significant
interaction effects for vegetable consumption (p = .007), but not fruit consumption (p = .28).
Accordingly, while there was an increase in vegetable consumption among the HSFW+HSM
group, there was a decrease in vegetable consumption for the HSM-only group.
Physical Activity
Descriptively, there were no significant intervention group differences in the proportion of
meeting PA requirements across time (Table 3). The adjusted change in proportion of participants
meeting PA requirements from baseline to one year for the HSFW-only, HSM-only, and
HSFW+HSM were respectively, +7.8, +10.6, and +8.4. Our regression models confirmed that
intervention groups did not differ in terms of time-based change in meeting PA requirements (ps
= .33 - .79).

Journal of Health Disparities Research and Practice Volume 12, Issue 6, Winter 2019
http://digitalscholarship.unlv.edu/jhdrp/
Follow on Facebook: Health.Disparities.Journal
Follow on Twitter: @jhdrp

104 Effectiveness of a Faith-placed Cardiovascular Health Promotion Intervention for Rural
Adults
Zimmermann, et al.
Table 2: Baseline characteristics of the study participants at baseline, by study intervention
groups (n=131)

Age, M (SD)
Sex
Female
Male
Race
White
Not White
Education
High school or less
More than high school
Marital status
Married or living with partner
Unmarried not living with
partner
Children under age 18 living in
household
Yes
No
Number of people in the
household, M (SD)
Employment status
Full-time employment
Other
Retired
Income
Less than or equal to 35,000
More than 35,000
Meets Moderate Physical
Activity Guidelines at Baseline1
Total fruit cups per day, Mean
(SD)
Total vegetable cups per day, M
(SD)
Total fruit & vegetable cups per
day, M (SD)
1

HSFW only
(n=24)
n
%
57.7 (23.6)

HSM only HSFW+HSM
(n=37)
(n=70)
n
%
n
%
61.1 (15.2) 61.1 (14.1)

p

0.57

24
0

100.0
0.0

26
11

70.3
29.7

70
0

100.0 <0.01
0.0

20
4

83.3
16.7

32
5

86.5
13.5

52
18

74.3
25.7

0.33

6
18

25.0
75.0

5
32

13.5
86.5

15
55

21.4
78.6

0.51

18
6

75.0
25.0

25
12

67.6
32.4

43
27

61.4
38.6

0.46

4
20
2.1

16.7
83.3
(1.1)

5
32
2.0

13.5
86.5
(0.6)

8
62
2.2

11.4
88.6
(1.1)

0.73

4
6
14

16.7
25.0
58.3

8
10
19

21.6
27.0
51.4

20
16
34

28.6
22.9
48.6

0.79

12
12
14

50.0
50.0
58.3

15
22
29

40.5
59.5
78.4

29
41
43

41.4
58.6
61.4

0.73

0.9

(0.9)

1.3

(1.5)

1.3

(1.8)

0.60

1.8

(1.2)

2.2

(2.0)

1.3

(0.8)

0.01

2.7

(1.6)

3.5

(3.0)

2.6

(2.1)

0.14

0.64

0.15

150 minutes of moderate physical activity, 75 minutes of vigorous physical activity, or an equivalent combination
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Table 3: Adjusted association between differences in outcomes from baseline to 1 year
(n=131)
Outcome/
Parameters
Total fruit cups
Intercept
HSFW only
HSM only
HSFW+HSM
Total vegetable cups
Intercept
HSFW only
HSM only
HSFW+HSM
Total fruit & vegetable
cups
Intercept
HSFW only
HSM only
HSFW+HSM
Meets Moderate PA
Guidelines2
Intercept
HSFW only
HSM only
HSFW+HSM

n

24
37
70

M

SD

1-year
Follow-up
M
SD

0.94
1.35
1.25

0.92
1.48
1.83

1.13
1.01
1.25

1.28
0.89
1.02

Baseline

Time*Intervention Group
Interaction1
β (95% CI)
p
1.37 (0.85, 1.89) <.0001
0.20 (-0.44, 0.84)
0.54
-0.33 (-0.93, 0.27) 0.28
Ref
Ref

24
37
70

1.80
2.19
1.33

1.20
2.01
0.79

1.57
1.54
1.49

1.56 (1.08, 2.05) <.0001
0.91 -0.38 (-0.88, 0.11) 0.13
1.34 -0.81 (-1.40, -0.22) 0.007
1.27
Ref
Ref

24
37
70

2.74
3.53
2.57
n

1.65
2.98
2.07
%

2.71
2.55
2.72
n

2.92 (2.13, 3.70)
2.02 -0.19 (-1.02, 0.65)
1.90 -1.14 (-2.05, -0.23)
1.85
Ref
%
β (95% CI)

0.68
0.66
0.01
Ref
p

24
37
70

14
29
43

58.3
78.4
61.4

15
28
48

-0.43 (-0.72, -0.13)
-0.04 (-0.46, 0.37)
-0.15 (-0.15, 0.13)
Ref

0.004
0.83
0.25
Ref

62.5
75.7
68.6

1

All models accounted for clustering at church, using generalized estimating equations and adjusted for race, marital
status and income
2
150 minutes of moderate physical activity, 75 minutes of vigorous physical activity, or an equivalent combination

DISCUSSION
This study compared behavioral outcomes among three groups of intervention participants
in a faith-placed CVD risk reduction intervention implemented in a rural, seven-county region in
southernmost Illinois. This study was unique in that we implemented an adapted evidence-based
curriculum and combined it with maintenance activities within community settings and in
collaboration with community partners, and we followed participants for one year. We found that
participation in the HSFW intervention followed by maintenance was associated with higher longterm vegetable consumption relative to maintenance only; however, there was no difference
between those who participated in the both HSFW and HSM interventions versus HSFW only.
The mortality penalty facing rural populations in the US is due in part to elevated rates of
death from cardiovascular disease (Singh & Siahpush, 2014), highlighting the need for
interventions that can improve modifiable risk factors for CVD within rural settings (Meit et al.,
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2014; Singh & Siahpush, 2014). Previous research has addressed components of CVD risk
reduction interventions in rural populations that contribute to effectiveness, including having a
theoretical basis, regular contact with participants, individualized goal setting, and being situated
in community settings (Rodrigues et al., 2016; Walsh, Meyer, Gamble, Patterson, & Moore, 2017).
However, rural communities often have limited resources for intervention implementation, and
residents face unique barriers to intervention participation, including time and geographic barriers
(Huye, Connell, Crook, Yadrick, & Zoellner, 2014; Young, Montgomery, Barnason, Schmidt, &
Do, 2015). Thus, translational and community-engaged research to assess the implementation of
EBIs in real-world settings is essential (Green & Glasgow, 2006; Melvin et al, 2013).
Descriptively, our study supports previous research concerning the long-term benefits of
an intervention such as HSFW plus maintenance relative to a maintenance intervention alone
(Khare et al., 2014; Rodrigues et al., 2016). Regarding total fruit and vegetable consumption, there
was no change from baseline to one year among those who participated in HSFW plus
maintenance; however, participation in only one type of intervention was associated with a
decrease in fruit and vegetable consumption, a difference largely driven by a decrease in vegetable
intake among maintenance-only participants and an increase among HSFW plus maintenance
participants. This finding suggests an integrated approach to health promotion—including both a
high-frequency intervention and ongoing maintenance—may be beneficial to help prevent
deterioration of health behavior over time, particularly vegetable consumption. This is a crucial
finding given the age of our study population—and age of rural US populations broadly, as the
age 65 and older population in non-metropolitan US counties is 18% in the most rural areas
compared to 12% in metropolitan counties (Meit et al., 2014). Fruit and vegetable intake during
aging yields positive health benefits and most older adults fail to meet recommended fruit and
vegetable consumption guidelines (Ford et al., 2014; Krebs-Smith, Guenther, Subar, Kirkpatrick,
& Dodd, 2010). While we did not see differences in the proportion of participants meeting
recommended PA guidelines, we suspect this was due to the use of a measure that was not sensitive
to small changes in PA.
Importantly, our findings regarding the benefits of HSFW plus maintenance relative to
maintenance only suggest that a brief and intensive beginning may be optimal when translating
interventions to rural community settings (Greaves et al., 2011). However, the lack of difference
between HSFW participants who engaged in maintenance versus those who did not suggests that
our maintenance intervention may have lacked sufficient theoretical basis and rigor necessary to
lead to behavior maintenance (Artinian et al., 2010; Greaves et al., 2011; Rodrigues et al., 2016).
Our study provided an opportunity for partner churches to tailor maintenance strategies to their
participants’ needs and interests; however, further research is needed to discern effective
maintenance strategies for rural, community-based CVD interventions.
Because attending HSM sessions was optional in this study, those in the HSFW+HSM
group may have been more motivated towards improving their health or had fewer barriers to
attendance, such as more time available or travel distance to the intervention site (Huye et al.,
2014). Additional research is needed to better address the barriers that rural women may face to
participating in health behavior interventions (Young et al., 2015). Future studies with larger
sample sizes and randomized designs are also warranted.
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This study has multiple limitations. First, as a community-based study, participants were
those with an interest in cardiovascular health and were self-selected and may not represent the
population overall. Additionally, we did not account for health-related factors that may have
affected motivation or ability to engage in PA or dietary behaviors. Our analysis and findings were
also limited by a small sample size, and high attrition rates at one-year follow-up, particularly
among the HSFW-only group. Finally, due to heterogeneity of the rural US, the intervention and
results may not be generalizable to other rural populations.
CONCLUSION
Our study describes a collaborative effort to reduce CVD risk in rural communities by
translating an EBI for delivery in churches, and partnering with churches to develop and implement
long-term, community-driven maintenance programing. While community engagement,
collaboration, and intervention tailoring are essential components of the translation of EBIs for
communities—and critical for reducing health disparities—next steps for promoting long-term
behavior maintenance include evaluating the integration of theory-based behavior change
strategies within community-driven initiatives and randomized trials.
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